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(54) SYNCHRONOUS SEMICONDUCTOR STORAGE DEVICE AND SEMICONDUCTOR 
STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To provide a synchronous 
semiconductor storage device and a 
semiconductor storage device which can 
suppress the increase of chip area due to 
increase of the number of memory banks. 
CONSTITUTION: Two banks, #1 and #2, share a 
global IO line bus GIO, a preamplifier group 9, a 
write buffer group 15, an input buffer 17, and an 
output buffer 1 1 . This method can halve the 
number of the above blocks compared with 
conventional systems where these blocks are 
provided for each bank. 
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1 

iRt * ^ ^ u ±)im&®& t zm-rzm&o* * u a 

HISS. 10 

mm&o* =t y ©#* tc^jsuTisttsttsig 

SBttilB. 

^tso^^y-fe^^^-r-s^^y-fe^yi^f a? 
s«?-r ^> ^ * y -t A-stRHss t s^rr s*g&©* ^ y a 
s<ri2ffl»©* y n>z> xz&mxzfm ^n^—pmsL 

»©^-^x*ifiiK, *3«t^iHTFi^xm^tc^*n 
Mmm&cDT-? xi>m®<o -5 ©*tjs©5 J -:5' xts m 
feigns. 

mso^^y-feji/Sr^-r^^^u-feji'Tw-i' 
£ © * y -fe jpt u-r *ve, ij-rn^© * ^ey -fc;n& 
jgiR-r •& * * y ±)im&®®tzm-?z>m&<D* ; £ u a 

nigs. 47 

' *8f2«S05^^EyA*>i7©#>!r{zMJi5bTSlt€)ns« 

»©5 J -*tu#n]&, 

MS21filfc©* * y A>* fcifcilJcmt snsf-^ta 
a&f2it»©* ^& y a>* ©#* fc^jgbTKW 6 nst 

•5A>^T FW-X#-^ICS!-3T. ^-^MffibBtlCffliH 

5 s -* ^ wiass t tummsKDy*-? m Ames© 5 *> ©# 

x-^SiilsISSttirSH^SW^-^AAlHlBS©^^©^ 50 



«rH¥8 -7 7 7 7 1 

[i»^4] «&©A>i7*wrs^^faitnBT 
ff ^j«icE?!ii$n^ss©^ ^ y -t;nfc*-r* ^ 4 u -k 

j£LT^-y*tsn*«i!c©^:/7-F*l£^, * 
tc**£;©fT©;**: y -fe;ncS^nsiS»©'7- 

ff coy- K«€r»iRttffi£:-r* »7- F«S««^&55^ 
[0 0 0 1] 
[0 0 0 2] 

T>f jrp^o-fey* (MPU) ttifi** 

#<otttt*«ft"pr * t if* 3 ^ t«« j: < »bn<&. 

[0 0 0 3] ^X^AOtttBSrlSlia^fcfefc; DR 
•T^-feX-^^EU (£AT> SRAM«t) 

[0 0 0 4] IMfr/a^^U^V^JSH S 
RAM3j«DRAMfcJt^"rKffiT**fc», V±;l/ 
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[0 0 0 5] unilMt5 10(D§i:lt, i7D^^7g 

mzmmsxmtti\sit9L\£yh (rzt^nsMvb) \z 

DtXDRAM;^ SDRAM^t) tmitl* 

[0 0 0 6] CSDRAMO«tgW«^) i7^*© 
SDR AMO^S««>*dG&*IB««C*"r ^ n y * 

H7fc:feVvrtt* X8lfyM«©SDRAM0 

»tt, ;t>*# l MSttWt U7K l ai;t» 
#2&*jfi-r** : EU7Wf 1 b *-&tf. 
1 [0 0 0 7] A*>^# lOD^^UTKl aMbt 

-Fl/W^'JTW 1 a(D#JSO^J£M*T£>^J3* 

6 a £r^tTo 

[0 0 0 8] Xf3-y»2alt «'J7Hla«D 
T H l^XMXO-X j Cftot»*OD')f3-W 

[0 0 0 9] YT3-^»4aH «'J7MU«) 

[0 0 10] ;t>*# nctt, ££1::, t>X7>^S 
6 a^i:D^aii'ti^n^-^^e^*r^i:i: ; b^# 

«) 0;UGiO»t^n§. ^D-;tjHOS;U 
G I OttR«rlc«#iSn&8 My KO^tU-fe^iBIWr 

[0 0 11] ^KtBUO&Alc, A>^# 1 fc33l> 
T^D-;W I OS/tXG I 0±<D5 S —*&7V7>7 

jsttftW^PAi \zfo®isTfe&it2nTmm?z>7 

U7>^»8ai, ^J7>^i8aflW8ntT- 
***IS-r*fcft©U-H«l/^X^10ai, U-H 

mvvTs* i o ac»«san&x— ^sji*Hi*-r*& 



*£§B¥8-7 7 7 7 1 

»OtlJ*/V;7 7 1 2 a t^Kttsns. 
[0 0 12] ^'J7>^S8 a45<fctfU-HfflU^X^ 

1 0 ate, 8»©ya— /t;H o»fcj**LT*n*n 

8 'J-Hffll/yX^lOa 
te, l/^?Sttft«f*Rr 1C**LT^J7>^ 

[0 0 13] U*/ty77 1 2 ate, ffi^K *— :7;H§ 
^<f>OE 1 tCJft^LT, iJ-Kffll/yx#10a#6I 

[0 0 14] 5 s — ^©Sa*€rff^:'5fe«>tC, 
7 7 ^ttib <t> D B 1 ICJSS L TJSttflS a *u 5 s - * 

»f-**4«tS 1 My HOA»/ty7 7 18a 
fc, l/?Xj^lS*ftOT* Rw 1 K**l/TB*«8 
tU A*A f y7 7 1 8 a*6filSnfcta*f- ^£ 

X^16aL ta*A5r77fittft»f*WB 1 \ZJ& 
*l/TISttfc*^ 9>f h^l/i^X^ 1 6 aJCte*rt2n 
fcT-****tTifD-;WI OW*;UG I O'vg 
jTrs^f h;b77*14at*ft. 
[0 0 15] 7^fhA777il4aM^hiV 
>?X* 1 6 ate^n-?n8 My h«**i~*. 
[0 0 16] /t>£r# 2 feMKKC* WJTHlb, 
Xr^82b> Yf3-^»4b, t>X7>^« 
<f> S A 2 LTSHtfcS n^ir>X7>^ 

39 i6b> 7 p U7>^mbm^<i>PA2l3^SbT^ 
{b$n^U7>^P8b, l/^X*ISttft;«**R r 

2\zfo&LTmmtisn%v-\*mi'i?x* 1 o b, a 

;ty77l2b, ;ty77iSttftW*WB2l:««l 
rgttftsn*7-f h^y7 7»i 4 i^x^stt 
ftM * R w 2 i:*SlTSttft;8n§ M hffiw>>x 

Tgftft8MA^7 7 7 1 8 bt*tr. 
[0017] K>9 # 1 ©i*iA>* # 2 <D«J&te|w| 

40 — U-Hffll/>?X^ 1 0 a*±tf 1 0 bft&tf 
\Z"y^ hJBW^X* 1 6 a*«fctf 1 6 h&WitfZ^tlZ 
cfcO 10©T^AIilASfDQ i fc»L*MW>f 

[0018] n>^#i*j:t;#2^»"r^«-«»«^ 
K^Tte, ;t»««B9Bi*i«B2i:aot^ 

[0 0 19] H7te«r«tB:/ny* 2 0 O***?*-? 
50 Affl**8T IC*tbTWt6tl*. X 8 My hi^SD 
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RAMO«^ «IB^Dy^ 2 0 0*8»S*f. 
[0 0 2 0] A*>^# l;feJ;tf/t>*#2£&tSH— « 

[0 0 2 1] f-^RffilfflOl/^^ 1 0 a*5£tf 1 
0 b^-^&^fflcDl^;*^ 1 6 a*3<ktf 1 6 bt 

ai* \zmiz> h ^%\ztn^nny^ # i 43<tr/# 2 
[0022] i*£tf#2ft*n*ntutt:K 

0. «2<8M*P<rag£lsi»2 2£«fcttSmy £7* 
^2 3WR»6n*. 
[0 0 2 3] mi ®mHmR£Hlfc2 0 tt, *HR^6 

D-^Mext. /RAS, ^SSn^ATKl/XXh 
o-^ext. /CAS, *«ffl»-f *-:/;mr*§- 
ext. /OE, naWii*-f*-^;WB# (»&*» 
ext. /WE^«kr;*77^}&TN<I^WM^^ 

£HHlrTTC&&. ftMfl^^xa, <i>ya* <fc 
W, <f>CX <J>R> ttff*CS»tt5. 

[0 0 2 4] »2 0fn*«99B£DK2 2B. /t>jr» 
^m-^B 143i;tfB 2 «aBM»«^*W, <£CK <f> 

R* itf « c t ^ o y fi^c l ki:«« i/tn>^ # 
i*«kix#2ft*n*nafiti3Bftr*&j&o«if(« 

' ■fe>XT>^ r Stt-ffc«^*SAl, *s 

A2, ^UT^SttflsW-^PAl, *PA2, ^>f 
hAy7 7Sttftffl#*WBK <f>WB2, A*A^7 
7Sttftfif*DBl, <f>DB2, *5WW777 

[0 0 2 5] SDRAMU$e)l:, ^>2[hI&£LT, ft 
»*»W*x a|C«»l/T»«7HI/X««e x t. 
/AO^lext. /Aitia* ftgBTFVXfg 
^x0-xj t;t>^l«fi#B l*±tfB2SJ!tt 
M7HWAy7724t, MMM* <f> y a KlS 

«» (50 t»««7y^7 H hY 0-Y 

2 t, /t>*»E«*B 145J:tfB2«BSrr*Y7F 
l/XA^77 2 6t, 5^y7HWXWY0-WY7i 

u-K«i/yx^ 1 0 a43£tf 1 0 bft«wii-r$/t»cF> 

U^^BtfflM^Rr li3cfctf<i>R r 2fcStffc5 
-f VmV*J7,2 1 6 a&cfctfl 6 b^JB»-r-5fc«)<Z)ftJ 

<*> R w 1 43<fctf<f> R w 2 *5B£T* 
BK2 8&<&tf. 
1 [0 0 2 6] V^X^«9IBM2 8A b H:, 



(4) #M¥8-7 7 7 7 1 

SH^BlMtfB2^^ S^nfcA*>^{C 

[0 0 2 7] (fy^H79H B8I1 «OSD 
RAM©fy^K79hSStBt»*. B8fi:^ 
TKL -?9i:LT, 2M9-Hx8 1f7M^16M 
tfy h S DRAMOfy^W 7 O b#*SnS. 

[0 0 2 8] SDRAMil #*#4 Mtf y hOEttft 
S^WT^>4t3<D^^EU 7y bUU 1 ^UMM4^ 
tf. «UTy bUU 1^LMM4CD^H 
JO n2 5 6Ktf>y KZ>E«****-r«) 1 6fi©/tU7 
KMA1-MA16$^« 

[0 0 2 9] jrt^EU hMM 1&V>LMM4©— 7MH 

jc^ 1 *v ys5a^r^Jc»o TU ^^Zl-^R D 1 b R 

Af^-ycD uuLCD4^nfnEi$Wo 

4 «f*cDSfflt^) com^tc 
tt, -en-en, »jk©^*uv^ hMM wtuv^h 

20 MM l)S:tibMM4*»B5Bl:»t) (0^7 U-f £#|$J 

[0 0 3 0] to&T-**tm-?z>fz&<Dtfu--;vii 

OS^GIOtftfc, ^U7y hMM4 0fi3a>5[^rc 

»o w £«3J5 ct 3 n& 0 

[0 0 3 1] ^^UV7bMMl^LMM4Wnf 

^^W$nfc^~^(7)iiig^fT^:3^^oyuy>7 p P 

50 fca£>CD^-f hAy 7 7WB AfflAEiiftpwi 
^^LPW4^Efi$n§o 
[0 0 3 2] fy^*iClt 7FWOTt«ST 

t*ttj«3aiHiiPH3WE«sn*, 

[0 0 3 3] B8l:^tSDRAMIt (3 7 (C^Tck^ 

£fT&5 £ £<7>T^£ 2 0©n>^ # 1 2 £{i 

A5o A>£r#lHU hMM 1 33«fcZ/MM 2 

40 ;t>^#2IW ; Eij7yhMM3*itfMM4 

[0 0 3 4] ^ i EU < ?yhMMl^l/MM40#4 
tt. 2O(07W^DyJ (Ett*12Mi;^H «:« 
^.5o 1007H^D7^^ : £ , J7WMAi^ 
lMA8*6i«$tU i*07K^Py^^€'J 
7WMA9SHI/MA 1 6^>e>SlJSK$n^o l^CDT 
W :7 a * * c^utS* 1 ocd* qE U T 

n^o 

[0 0 3 5] H«fl:gttft$tl5/t'J7KOStt4 
50 fflTafeO, H8IC*^T», ^€'jVyhMM3©« 
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U7 WMA8*5<i:tfMAl 6 ^€UVybMM4 
(D^^UTWMAS :fc<fct£MA 1 6 ^tt<b$ n/ttfc 

[0 0 3 6] n»t:ajian*w*«»csLa>wi8 

> l*OJH»aiCSLH:8»a)br?rh»*» 
[0 0 3 7] AUI^IeI^SPW^ ttJfcCD^U^y hM i0 

y77WBO*lt 2fl-C»lK SDRAM 

4»Tl»ft*ni 2 8i (=3 2X4) 

[0 0 3 8] 7 
«aia»pH*c#*n*Mi(iB»K:±DB»an 

[0 0 3 9] *fc, J*fflHI&PH*y*:/*S*K** 
If >E«fcbTtt. f-^Atti^SWV; 

. [0 0 4 0] B9I1 H8lC^tSDRAM©I08O 

Mtyh^tUTKMSAl 45 «fct*M S A 2 
5. 2Mliyh^ i E , J7WMSA2lt 

2M^h«U7HMSAllt 

[0 04 1] 2MK^h^ i EU7HMSAl«J:tfM 
SA2I1 t*>fc, -8ff8J«tE«*n&6 4«a>3 2 

HMSA W ; EU7HMSA1*WMSA2*8 

^07H?P9?AG1, AG 2 * AG3MI/AG 

h««WSOTH»6W. DRAMl:*^tlt 



JRE»RBtft*«"J"**W*«** & »* :o«l:a^ 

[0 0 4 2] lO07-H»vt>hS«WS{:^^ 

l ir*$v>Tte4"30>yn— run oJIJtfjWEB^tt** 

OW48 6 fc^ y ^**l»<fc Dl^2MKyb«U7 
W«*MSA2fcSrCSKte. -Ttttoft. *V?*9k 
BB£ 0 *>JftV> 2MKyh«'J7W S A 2 \Z& 

;v i oaa*fG i OWEBSM. 2ooyD-;w i o 

fi^U^Mlfyh^^UTWMSAlCfcDfiJffl 
[0 0 4 3] yn-;^ I o«« I GO tWlStifc^ 

t>j7M t*»arr*fc»fca-*^i o««l i o 

3WR»6tl*. 7W^AGh AG2> AG 3 
£><fc If A G 4 -W?ntc43V>T;&7 W ^Dy?MKC 

[0 0 4 4] l003 2KH';h«'J7WMKi:» 

UT, — arWcE»S*x*2^©n— *jho«5#l i 
. ot«**icE«an*2^a)n-*^io««L io 
t^»4»on-*;H o**#tf*E«3ft*. a-#;V 
I 0«SML I Ott, «7— M»WL0Ktf*#Wfc»oT 
»«T*H-©7 W^-^W©3 2Klf-y h*^U 
7HMKICi0*WSn*i:i'bi:, KfKBL© 
^T*#fifc»r>TBM«-* 32KKy>^fEU7l/ 

[0 0 4 5] ^'J7KMK(t ftlC'f-ariflJft&IMB 
T£<fc5tC> 5SSEffr>x7-Ht>^7>7 p lfiSS 

2^0)3 2Kfcfy h^ ; E , J7WMK<Z)K©S«l:t> 

x7>^3«Efsw. jfD-;wnoi»GiotD 

[0 0 4 6] 3 7 Ar S©ai«Bf Sfiit 
SWWHtCSLtt, 7H^^AG1-AG4S 

S L * *>SV> 2MH^/h^ , J7WM 

S A 2 K43V>T 4 OCD tf y hSI^B L P £XS?LT*tJi& 

©d-*;h o«g^L i o^attb^^^y^*^^ 

i6V>2Mtfy b«U7WMSAli:^t4^K 
* h«»BLP*Wll/TS*lBOn-*JH 0»«L I 

[0 0 4 7] tto^ 1*©^JS«»C SLj:i0 8 
OOKy hfi»BLPdtl««J8t^ti, d-MIO 
j®*frL I OSr^UT8«0^D-A;VI 08MG I OfC 
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©«U7y hMMIC^5ViT8X4 = 3 2 flatly hlg 
[0 0 4 8] W^U-tJW©E«] HI Ott, 10(03 

-eab^o 0ioic:fey>T, 3 2 Kt'y h^^UT wm 

BLPt b TIE® ZrLZy-t'fS.yZM 

[0 0 4 9] ^^EUir;WMC^ T^-feX^CDh^>^ 

blph s^icffl«^m^es$nsfy hSBL 

fcJctf/BL^tf. HlOt^TIt fcfyhSBL 
t »7 - F • W L t ©3838 « U T ^ * U -t ^ M C «« 

[0 0 5 0] ^^UJKMKCDWBC, TV^WRV 20 
-hSAGl^<tr;SAG2^Et$n§c TWMtR 
y-hSAG 1 ^:7Hl«y-hSAG2^:«H7 h 

«»BLPK»LTSsice«an*. 7 www— 

hSAGlli 7KWflf*All:i5SLtiI« 
, Witter), 7WW5y-hSAG2tt7W18W. 
<f> A 2 fcjfc* L TSSt^gg i 3ft £ o 

, [oo5i] ifyh«»BLPf^nfn7HH?y 

- b S A G 1 &&ZfiS AG 2 ^Ltt>X7 A 
l*«ktfSA2fc«*Sn*. ir>XT>y 
SA1H ;*^UT WMK2C0— J«I:7-K8WL 30 
tWrfcEBSn, il>X7>7 p SA2^, ^qeUTU 
-fMK2 <0ffi#«|K:»7- HSWL fcE«£n*. 
t>X7>ySAl^tfSA2H ^'JTWMK 
2cDtfy m»BLPfc«*bTS!5^W«fcE«$n 
t>X7>^SAlH ^tU7WMKlt^ ; t 
•J7WMK2W««ft*. t>X7>ySA2 
tt, ^^U7KMK2t«»J7l/>fMK3tT?** 

[0 0 5 2] t>X7>^SAl <7)^J<h 5 FfTH> D — ^7 
;H 0«JiL I 0 1*±tfL I 0 2*EKn5. t> 40 
7>7>7SA2<Dmt¥ff\Z* D-*iHO«»LIO 
3*J;tfL I 04rt*E«atl*. ■ 1 0 fcfc^Ttt, 2 

, >X7>^SAOM«icE«*nTt>±^. 

[0 0 5 3] "t >X7>^S A 1 fc#U Jl(0t>X7 
. >:/S A 1 tcj: DttttiMIStLJk^—^^ 1 O 

«»l i o i *3£i*l i o 2^ea-r*&»©^«#jy 

-hCSGl#Wt6W. mmz, ±:>X7>7SA 
2tc*fbTte, ±:>X7>7SA2\z&r)&i%\mm2n 50 



#i¥8-7 7 7 7 1 
fc^— *£D— *;H OSML I 0 3^ckt/L 104^ 

em-rztctixommifiif- be s g 2»««tt6ti*. 

[0 0 5 4] 3 7Af 3-y*6©flf 6S»5M1« 
iCSLIi2 OO^JS^y— h C S G 1 i 2 OO^JS^ 

*»-hcsG2sn»ic«atttB£T*. ^ni:<to4 

OOtfy M»BLP^P-MI OiSML I Ol, L 
I O 2 , L I O 3 :fc<fctf L I O 4 ^HBtfcSttShS. 

t>x7>^s a i *vfe%}m<mznr^-?\zu-fj)i 

I 0*»L I O l*3i;tfL I 0 2^e^$n-5>c -fc>X 

t>^s a 2 *)iktomi%2nft7 : ~-*\*u~-ti)\, i 

0*12* L I O 3 *5<i;tf L I O 4 
[0 0 5 5] O-^JJP I OIS^L I O t^D-A^ I O 

«a-r^^n^^s«x-r ^^Bs^tgtj-^n^o si 

0 JCzfc^Tte, U—tDV I OS^L I o l *2f o— 

1 om^G i oi^»i*-r«>fc8&<o^ny^a«?x-f y 

fBSl n— ts)V I Oig^L I O 2 £r^D— A\>U I 
OmtG I 0 2^n^Dy^I^ ^BS2 

[0 0 5 6] D-*JHO«»LI0 3feJ;tfL104- 
^9 1:^31:, SSt§2^^n^JHOi 
MG I 0^n?n?Uy?miRX^y^BS*ifrVT 

[0 0 5 7] *tCftfP^O^TlK*trR|BT«. S«£ 

£\ 7 i/-fi«M^d) a i ^ ir;* a 2 t ^ 

«U7WMK2l:^n5i;y h»SBLP*t 
t >77 A 1 *<ktf S A 2 ^ttasn*. **:D 

7WMK1 *5<fctfMK 3 «C»UTKtt 6tl&7 K» 

hSAGO 43<fctf S A G 3 te#*Mttfig££:£o 
«U7KMK1 *5«fctfM-K 3 S*RtB£ 

[0 0 5 8] ^'J7HMK2l:^m ftfcfy h 
^BLPlc43^T*^U-fe;U^— ^^ItXfc^ ir> 
X7>^SAl*±tfSA2)WSttfl:Sn, £CD*^U 

[0 0 5 9] 501R«CSL±©«^3WStttt 
SSO "H" fc3t±««*t, JIHRy-hCSGlfecfctf 
CSG2^«iU t>X7>^SAl^t;SA2t 
ttftliBaStl&x-^^O-** I 0*8*f L I O 1 

bL i o4^esi$n^o 

[0060] a^T*fcttra«f^^ny^as?«-^<(>B 

3»«*gtt«tt<0 "H" ittD, D-*A I OS^L I O 1 
^IL I 0 4^0-AJH OmMG I OlS^l/G 
l0 4^i6Ksn*. T-*RfflbBpi:*^TIt z.co 

I CX &&zfu-ij)), i I 0£rfrbTS*?bf y 
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[oo6i] ~?uyi7m$im^<t>B\*. sjR^-mw 

l^tf<f)A2}l f?7 HWX«*<OBf«»©lf!y h 

(fci*K4lfyh) s^T^^s^t**-?**. 

[0 0 6 2] OBfP^-HOjftS SDR AMORff^E 

^ »t^t ^ d ^ $ clk (D;ft-La* ox^ 

[0 0 6 3] (a) /RAS= "L" ^/CAS = 
/WE= "H" 

njto37W©^fc^es ft*, t-fc 

[0 0 6 4] (b) /CAS= W L B ^/RAS = 
7WE= "H" 

dosj^- fics^teu &rcrt>>7T f V7^%ny 

[0 0 6 5] (c) /CAS=/WE= 44 L" iFO/ 
RAS= "H" 

m^-rso jioibff*— HtA^TMt, WR^tutny 

titer- 9 9&&ZfMR* =E 0 -feJWsO) 

[0 0 6 6] (d) /RAS-/WE= "L M iFO/ 
CAS= "H M 

' [0 0 6 7] ClOjBKt)*— hU7 U^>a37>Hft 



[0 0 6 8] (JU**»f|s5/-*>*3 * * 

RtHUS (Ramdom Read Cycle ) fc:fettSttSMS#<0tt 
«*«-r*-f hHT?**. HI 1* 

[0 0 6 9] lM#;l/liC*3V>T, 9Uy9m**CLK 

©at±a«Dxy^ic*viT, m/ras'# "i" , m 

^/CASM^/WE^tfel: W H" KKJgSn, 
"7^f^> r 3V>F" m^nSc £0D£^ fx7 
FWXfg-fflf y hAdd. #ff7Hl/XfifXatl/t 

fc, ;t>i?7Hl/XOTBA*>«atn 4 /X>jr«3fc« 

1 ifcli"B2#J!tSn5. JKT<DR9Jti:*^T* 
A>^7Kl/XMBA^ "0" <D£#fc, A>ar#l 
iMttSh, ;t>*7Fl^XBfBA# "1" Ofc*. 

[0 0 7 0] 1 IC*5V^T, ff^n— ^»f*P*5«fc 

tf7u-ra)«ttflsawfan*. ^ny^iM ^;v4tc 

:feV>T, ? D y J OTCLK©a±#DXy i^TW/ 
RASSScfctf/WEtf* "H" fc««^n, ff/CS# 

T—9&aVifii$tttlZ£.2i i b\Z* ^(0^9)V3<D 
pay? mn CLK <DiL±ffi DXiy yT7 F WX«# tf 
ybAdd. 3&*M7HWX«#YbtbT«ii*n«>. 
t©t**fc;t>?7Hl/XBA#4A6ft^ 
7HUXBAttA>jr#l*3R-T "0" rt^T 
tt, /t>^#lfc»U ff7Hl/X«^XTa*"J:r»(7 
F Y b Tff * -fctWIflDaRBfP^SBff a 

[0 0 7 1] 1M i^Wjfc&lM^JH 4»cto&oT; 

So ^JR8 Ify hCD^— ^£b 0— b 7 tLT^t. 75: 
X-^Aai**T«DQ0-DQ7 £8 \Zy b$> 

[0 0 7 2] ^-^Ifcffil/iWbT, iM£>JWfc* 
V*T£? □ y^fi^CL KC0S±# 0 X y Wmn/ R A 
S43«£tf/WE£ "L" fcKftU fl^/CAS* 

"H" fcH5e-rs, §t)tT;t>^7h>X 

g^BA^ "o" tcussns. cntc,fc0A*>^# i 

[0 0 7 3] ^U^^"^*««CAofcn>i7# ltt, 

[0 0 7 4] D-^9)V1 1 JC^ViT, 9ny99**CL 
K©a±#0Xy^ W/RAS# "L" , 
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vxe^BAn "o" t^^c i&nzf 

[0 0 7 5] 4\Z$>tfZ>2Uy?m*%C 1 L¥L 

[0 0 7 6] J*>9 # 1 feis^r, ff 7 F VX-X c *£ 

[0 0 7 7] 1M>;H7#6, ^D^^M^CLKCD 
St-t)&*DXy5>T* TKUAXc^tfYdtC^Dg*? 

V>THfifK, f!^/RAS:fccktf/WE£ "0" £U 

a»7 h i/xif ba^ "o" ^-r^o ^ntc<fcDA* 

[0 0 7 8] 0121t 2^CDA*>^# 143<fctf 

#2*6XSfcaiaE»K7 ? -*tKffl-ri* (Dual Ban 
k Interleaved Read Cycle) <DftUm^<DVtm&7xT9 

[0 0 7 9] Jfcfc, -y--f^;i/9tC^^T, if/RAS 
£ "L" , gf/CAS^cttf/WES: W H W A* 30 

>^7H1/XM^BAS: "1" ^*T^)c ^CDT^^^^ 

W6nT^&7H^OTHyhAdd. ffiffTVU 

[0 0 8 0] tf-f jr;H 2fC*tt*^D-/^(i-^CLK 
OSWDlyvT, l^/RAS^«/WE$ 
"H" fc«BfcL*>o«4»/CAS* "L" CWEtft. 

\Z, WT H l/XYd HM>97 H UXfifBA t <h fe K 

[0 0 8 1] /1>£r# l*>^T^b7^Rtti$n& 

£±#DXy>?TA*>£7# 2#>£<E>^— 0#ggrij£ 

WE# "L" *ck»If/CAS*t "H" fc|»eS*U 
i A*>^7Fl/Xi^BA^ "1" A>^#2CO 



4#M¥8 -7 7 7 7 1 

i4 

[0 0 8 2] lMir)H 7K43V>T, Stffi^/RAS 
£ "L" , if/CAS^W/WE^ "H" fcRJE 
U A*^7Hl/X^BA^ "0" iUBfe-TSZltlC 
ck D # 1 jtfBWSttfcSn*. 

[0 0 8 3] 1M ^;i/2 0IC*^T. A*>^#llC*rt 
* JUT Hl/XYf OflWi^tff ftt>n*. 

[9 s — B13I1 SDRAM(af^fM 

B$ (Random Write Cycle) «C*tt£^»ffi^ODttSB£^ 

T> M/RAS* "H M % (If/CAS^itf/WE 
fc^fclc "L" £18;£T££<htc<fc Often*, 013 
fc«T»fP^ ^AlCiSWT, £-TA># # 1 (C^f-T 

[0 0 8 4] za>9-f h3T>K*Wfct#, flW/ 
CAS££tf/WECD "L" ^©«je^RIBffc«ii*U 
y7^^07-^ 0S^W^:t)S ft*? 5 — 9 <D«ii* 

[0 0 8 5] ^Oil 3i:^tT-^fMNf(Z)ijf 
-3r>Ate, ±*©jSSBViTH 1 1 CSTT-^Kttl 

7 H 1/XitB ACflEo w>^^M$.n, jg^sn 
ttn>? \ztt-?2>? : -9<DmiL& (^-r hmuitx?* 

[0 0 8 6] ±jS©A5fc> SDRAMIWDyJB* 
CLKO4±^0Xy^if/RAS, Bf/CA 

f/RAS, A^/CASft^Kinffl/TyPUX^ 

worn nit»ey Hcy^-feA-r*«sa*B5 

ttC<k^)T> ^7^-feA^-f AftSRAMCEEtta-ti: 
[0 0 8 7] «ODRAMTH 7^-feA^fr 

^ ^tl*t-tJ->f 9)V9<i&&T9±X9<12*<Z>m£2m 

a>^7 # i -er^irx brvi-6W{cn>47 # 2 9 1 
at<n:n>^#2T7^txt^e:i^Tt§c fft 
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2>D7.^-i'A5£Bijf^-r?.^t*i-c#?>. cn«. fie*, 

D R AMOfl-irrff ftoT^fc'f U —-ft. ^Olsm 
[0 0 8 8] 

[SB§B#S?*fcUJ:5.i:-r£S6l§] b*»U »CDSDR 
, AM-Pli 0 8T-^Lfc<k^(C, m*Efit— ^flj©2 0© 
^t'Jv^hMMl*WMM2£n>^#li:U 

#2tl/Wc«)t, 2^©A*>^# l*5«tt;# 2\Z*r 

n^txizifa— a*;h OitssnxG i o, ^U7>y»8 
a, 8 b. brtyyrmi 4 a, HbSfWS 

[0 0 8 9] •eti^^.tc. ^<os!Bj©±fc^ge<)tt, « 
Sco a* > ic * ;r <h fir «fc o r £ U s y yB«© 

[00 90] 

e ufn^cD^t u -fejp&a^-rs^-t u -feA-s&BB 
* tsissco 3 •& cofchScD^-* ess 1 &iig-&-r s 

[0 0 9 1] £©%B©£2©njn9¥*fflBtit 

© * y -fe;w &g«-r s^tu -t jm^mss t **-r s 

ttft © * * u a- > ? , tafE&& © * « U a* > £ fir *a fir 

KW-en*?*— 3'«ani*» imb**©** »;<*>*© 
^strf27 h i/xflti:^*n5n>? 7 f vxra^tcft 
© 5 -fe ©^©^-^x^BB-t £m&-?z>rt>i?mn 

[0 0 9 2] C©f20J©£l3©P$Itf¥35#i3tl;gg 
t fit, ft**ny?«*lcNftbT*MMflA*:l9J:tf7 

Wiz&^x. «»©^ ; tu-fe;w*^-r-&pi ; E'j 
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■t)V7U-it. c©^-=eu-fe;i/7U"f *»6v»i*nd>©^ 
* u -t jut * * * u -t;wwiHH£ 

© * * u /t > * , MiGWkoy * U A > * fir *a fc 

tc*fi5UT^fite.ti^ffi»©x-^m^iii8S, taiE«sc 
©;**y/t>*ir#»KttW-sn*5*--*'»&Hii* m 
ib&»©* qE >j ©#* \ztt& vxmn e»n-5«sfc 

©■r-^A^BB, *<£tfftafE7} f I'Xfg-^fir^ajtt-S 
/t>^7KWXflfl:aoT, ^-^HJLISfiriitJfE^ 

S&BB t ttrfEft©:©^-^ A* ®B© 5 * ©*t« 
©5 f -^AaB»i*«S^"r*/t>i'Mfl^»ft«** 

[0 0 9 3] 3-&, C©Xgli©¥*ft:eitS*tt> Wfc 

51 s nsss© * * u -tiv&m-rz * « u -t;P7 w , 

*i,T^-:/fcsn%*ik©tf:7«7-K****. a> 
-a? r>^^i^j£;©ff©^ ; EU-fe>iKc^$n-5ftis©>7- 

H«U fx7FV;*«*fc«oT»E*^'J-fe;P7W© 
*f*©fr©7- HBSaRttMi-r* 1 ?- H«a»?flH» 

**fe-r*«7-H«a«fln»»*^a, fe<fc^A*>^» 

[0 0 9 4] 

[fPB] ::©^Hfl©^i©R»3S!¥««:fEm^B»cab-D 
Ttt, ^-^^aiBaSSrftSc©^^ 'J A*>^ (C^bT^ 

[0 0 9 5] Jl©^©SI2©ra»iS!^i»fl:|E1t 

mmiz$>-ox\t. =t— 5'«iiBK&«[ft©^ ; E'jn>i7 

UT5*-*»aB»*»WTV>ft«*fclfc'<, ^t'J/t 
>^ISc©itintC < J;^>9 1 y ^Bffi©ii^:£«J$!|-r2» C t«« 

[0 0 9 6] C©^BJ©^3©|5l»3S*^(*:ffitt 

ft«*©^*UA>iffc»bT*aicK»j*©r, 
UA^^-en^nic^L-T^-^^mBss^J:^-^ 

»aBB*KH-TV»fc«*Kifc^. ^tU/t>?*©« 
llOfc ^B«©liA$r«lS4T«. Z. bttX^Z,* 

[0 0 9 7] Sfe, ^©^BJ©¥««cfEteSBtC*t)T 
tt, U ■fe;P7 W-f HUMT^t'J A*> 

T, 5 i -3'ffiSmBBfet**ffi»©j>l ; &UA>^lC?*L-T 
50 *Bfc«»J*J:t#»T**. Lfc^oT, >€->jA*>i? 
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[0 0 9 8] 

IMffi&n Bltt£<0*9!<D— SDRAM 

[0 0 9 9] £<Z)SDRAMte^7CD 
SDRAMtJl&WIt ?D-;tJHOS/UGI 

77 1 7^J;r/ai^n-/7T 1 l#2OC0A>^# 1, 

[0 10 0] U-Kffll/yX^lOa, 10b^tf7 
^hffil^yX^16a, 16bBtt*iH8l:ft;l>? 
#1, #2(C»JSLTK»6n*. 0 2tC^"T<fc 

10 a, 1 0 bfcfi^Ht-B&tfXDMOS h^>^X^T 
rl, Tr2^ 2 ^CD U - F« l^X* 1 0 a, 10 
b<Z)*ttl^$rai*n-/^ r i i fcB&M£»iBSii-J5;fc«> 
0MOSh7>yX^Tr3, Tr 4 LifiWOrt t>tl%> 0 
MOSh7>yX^Trl-Tr4(t ^n^nfg^<f> 
PA1, <f>PA2, (J)Rrl, <f>R r 2 K^oTfSffl^ 2? 
n^>o AAAy7 7 1 7tf>fcH3j£2o<£>^-r h 

S^WHa, 16btfi»t«fc«)©MOSh7 
>vX^Tr5, Tr6t, 2 ^<D^-f h/B 1 
6 a, 1 6 b(Dttitl&74 Yrtv>7?y7\ 5 a KSJR 
Mfcffiifi;*i±£fc«>(£>MOS b9>i?7>#T r 7, Tr 
8 ^ifctt^n^o MOSh7>yX^Tr5-Tr8 
\*. ^nftlif^Rwl, <f>Rw2, 0WB1, <f>W 
B2tC^oT®W^n^o 
[0 10 1] iJ-Hffl^X^fe±tf7< hffll/^^ 

[0 10 2] H3H 131 fC^b^SDRAMCD^^^ 
KT^h^t^Tfe^ »3*#JHUT, u0SD 
R AMTBft^t UY^hMMl -MM 4 <D—Jj(D 2 U 
bf?/MtU7KMSAl erfe*r6 2 5 6Klfy h 
^^U7HMA1-MA8) #V1>* # 1 &«JjfcU 
*«'JT*; hMMl— MM4C0ffi#GD2Mtfy h*^E 40 
UTWMSA2 CTUt>*>2 5 6Ktfy h«U7l/ 
-TMA9-MA16) # 2 £«/&-T£o 

[0103] as?anfcM>^^*^T, ft«UTy 

hMMtf)g-2Mtfy h^^UTKMSA^f, lO<D2 
5 6Kt*7 h^t'J7HMA«$nSfli»CD 
SDRAMiHSTe**. L*>U ^ 3 fC7\*>^ 

#1, # 2 £#§j£L£:OT?> ft^ijTyhMMj^Sl 
-D(D2 5 6Kfcfy h«'J7HMA (I^TteMA 1 
6) jEW-tfB&Sn*. L&^ot, ft«U7yhM 
Md^ 2^©2 5 6Klf 7 h^€'J7HMA (087? 50 
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iiM a 8 ^5<ttXM a i6) &mmzm$iznT^rz.fe& 
\zit^ tfn-jwi omG i ex yuy>ypA, 7 

[0104] -?fct>*>m 4 tr^-r^ o \Z, m9\z^x 
mil tit l^c* ^ u r u-r m s a i m <otf a —;Vl I 

*fG I 0£>&£3 2 1 6 **tC« 6"T H fcj^T* 

-So ftifo— /t>H OlitftfG I OfcWJSLTKH" 

6n§7*U7>yPA^i;i;7^ hAy7.7WBOftt) 
3 2fl^ & 1 6Bfc»6Ti:i*TS5. ckr>T, 

[0 10 5] H5»^<0»9gottCDSafi«HrJ:SSDR 
AMcD«^$:^T^n^^0, 0 6 fci^cD I OttOBS 

[0 10 6] 0 5M^6^#Ibt, tOSDRA 

*59, S^^EUT^y hMM©2C)(D7K7'D7^AG 

1, AG3atA>*#l£#|/$U tt<D2t3©7W:/ 
Oy^AG2, AG4^;t>^#2^lT^ e 

[0 10 7] mV<mW-?2>Ls C0SDRAMH 4 
^7 W ^Dy^AGl-AG4 K^iitCKtt £>tlfc 
^^f>7-F833, 3 4, -i, £*^><7-KI§*:3 

3, 34, -\zttfevxmrtzntz*4>uv?zi--? 

3 1, 3 2, -&*$tr. ^-f >n^^r3-^3 1, 3 

2, -tt, rtS7Hl/Xg^x 0-x j l£JSSLT*fj£ 
0^^f>7-Hi3 3, 3 4, -*mni"Vl>\Z*L±tf 

[0 10 8] 7W?D^AG1H ^-T> , 7-H«g 
3 3, 3 4-fc»l6bT«»enfc1t^ t 7.-F*3 3. 
1, 34. 1, &^7-^3 3. 1, 34. 

l-»l:»«tTR»6nfc*yp»>T3-y3 1. 1, 
3 2. 1, -££:^tr<, TW^P^^AGl 
tt, It:/?— H*3 3. 1, 3 4. 1, -iSSKbTE 
B$n^«»<Dtf^ bSMBLP -y-^»7-H«3 

3, 1, 3 4. 1, «.fcKy h««BLPOftSWSllcE 

yJAGlli tf^y h«*JBLP0)«fiS**«-r*fc 
^<Dir>XT>^3 5. l<h, /t>*S««*B 

[0 10 9] Itr/ntf?^— ^3 1. 1, 3 2. 1, ■•• 
te> *MS©*-f >«7— F*3 3, 3 4, -ifimRWV), 

3. 1, 34. 1, •••SBttl^JPfcSLttf*. ir>X 

7>y3 5. ^uvzmvmzs. nflmiRu^ 

07^AG2-AG4fe -5) OTR98tt«B5$ tl 

[oiio] a*isn&/t>^fc*^T, .#^fEU^^ 

hMMO#2Mbfy h^^U7KMSA^^ lO<02 



-800- 



(11) 

19 

#1, #2£«j£Lfc<£>T> §2 5 6Kk # 7M^U7 
KMA08^)O3 2Kfcfy h^^UTMMK®^* 

Sn, S^'J7WMA8, MA160547W^ 

[0 111] Ifc^bT, ft^UTy hMM^S20 10 
O^tUJKMAtflRitU 2^€U7WM 

t tcit^, yn-;tjMO»Gia ^J7>^PA, ^ 

[0 112] "T^:^^I^6(C^-r^3{^ R9lC*Vvr 
RttStlT^fcT K^ny^AG 1, AG302MK 
y h^t'J7WMSAl»ffl®yn-;t;H 0«»G 
IOt, 7K^D7^AG2, AG402Mt?yh^ 
t'JTWMS A2fffl0yD-A*;H OigfcttG I Ot 

c t ^n-A;i/ 1 o*»G i oo& <a? 

K^Dy^AG 1 ©D-*;i^ I 0«3tL IOt7W 
Dy^AG20n-jti;n OSfcfcfL I Ottt£b*lcttfl! 
^n^c 7K?DyJAG3©D-MlO« 
#L I 0t7H^Dy^AG4OD-*;H OjUML 
I OtttSVifc»«$tl*. COJ:5l:yD-AjH O 
•«G I O©ftfc¥#fc«&T£t#T**0nr, *if 
D—AUM 0«»G I Oi:»J6LTR»6tl*y»J7> 

t*-C*«. cfcoT, ^^P^aoit/hftSBISntjj* ■ 519 
[0 113] 

n*niC»bT9 ff --*RaH»*RltT^&**K:Jt 

so-rs^t^-e^^o 

[0 114] *fc, £®XHa»2®NJHa¥roiB1t 

bT5*— *»SWB»*RI»TVi&1»lCjfc^ *%UA 
>^*CDiiiPfC<fcS^y^«©it^C^«lM*r^Ct^ 

[0 115] c:a>»qsa>ff3C!)Rina¥t»mett 
SttRO^^Un^^^JfUT^fflfcRtt*©^ 
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[0 116] *fc, C©*W©**#E*ffll:»^T 

^C»9Jt§OT, ^-*RHJ0ifr&£**R©**U 
n>9 fc»LT#aiCRtt* d t#T*. 
RO*»!CJ:a^y^R©Ji**»||rr*2:4:3WT« 

[SM^fem^i^^] 

[01] J:5 S D R AMO±ft 

[0 2] 01 T^b^iS D R AMCO^ePCDffllJ^^^-r 

[0 3] 01 T*LfcSDRAM©fy^H79 h 

[0 4] BlT^LfeSDRAM©^^U7W©S 

[05] £ <D»W<D*&<D*iBfl| la^SDRAMOi 

[0 6] B5m&SDRAMO^ i E'J7WOE 

[0 7 ] t¥*<z> s d r AM<D±w<bm$L*mmm\z^ 

[0 8] HTTilfcSDRAMOfy^WT^h 
[0 9] ^7-C^tfcSDRAMW ; EU7WOE 
[01 0] B7TSL&SDRAM07WOHS 

^-r0T&£ e 

[011] B 7 T^Lfc S D R AMfiDftff 5r>X 
[01 2] H 7 TSbfc S D R AM0ifP$/-»>X 
[0 1 3] 07Tf^l/fcSDRAM(Dl^>-^>^ 
■WWORSH] 

la, lb «U7K, 2a, 2b'Xr^ 
& 4 a, 4 b Yy'a-^m, 6 a, 6 b t>X7 
9 7V7>7m* 10a, 10b U-Hffl 
l^X*, 11 15 7>f hA^7 7 

m. i6a, i6b ymvv^z, 17 a*/\* 

y77, 3 1, 3 2 ^-f>P«)f3-^ 3 1. 1 - 
3 2. 4 »yn»>T3^ 3 3, 3 4 *.>f>>7— 
FflL 3 3. 1-3 4. 4^7-H8> WL 

BLP KjrHJf, CSL^Jim GIO ' jf 
d-avp i omt, L I O 0-*;P I 0**K B S 
?D*; ^SKX-T s>5\ Trl-Tr8 N^**;>M 
OSh7>^^ PA^J7>^ WB 
77, PW AffiAEIik MK 3 2KKyMt»J7 
K> MA 2 5 6KKs/h^^U7K, MSA 2 
MK7h««J7W» MM 4M^U7yK AG 
1-AG4 7H?D^. 
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IH1] 



[03] 



WW 
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ftH^ -7 7 7 7 1 



[04] 



[B6] 
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